Biomolecule microarrays are generally produced by conventional microarrayer i.e. by contact or inkjet printing. Microcontact printing represents an alternative way of deposition of biomolecules on solid supports but even if various biomolecules have been successfully microcontact printed, the production of biomolecule microarrays in routine by microcontact printing remains a challenging task and needs an effective, fast, robust and low-cost automation process. Here, we describe the production of biomolecule microarrays composed of extracellular matrix protein for the fabrication of cell microarrays by using an automated microcontact printing device. Large scale cell microarrays can be reproducibly obtained by this method.
Introduction
Microcontact printing (µCP) (1) represents an attractive way of deposition of biomolecules on solid supports. This soft-lithography technique is based on the use of a soft elastomeric stamp, usually made of polydimethylsiloxane (PDMS), which is topographically structured by casting a PDMS prepolymer solution against a silicon master leading to a micro-structured PDMS stamp. The stamp is then inked with the biomolecules of interest and brought into contact with the solid support leading to patterns of biomolecules that are defined by the topographical structures of the stamp. Microcontact printing offers a simple and low-cost surface patterning methodology with high versatility and sub-micrometer accuracy. By this way, it is possible to pattern a large range of biomolecules, from nucleic acids (2-4) to carbohydrates (5) or proteins (6) (7) (8) , being today the biomolecules of choice to be microcontact printed. Patterning proteins on surfaces have multiple applications in the biomedical field, such as diagnosis using microarrays (9) or biosensors (10) and studies of living cells and tissues (11) (12) .
Precise patterning of the adhesion landscape of living cells on a surface is an efficient tool for both fundamental and applied research. On one hand, the immobilization of living cell along engineered adhesive patterns can be employed for investigating some fundamental mechanisms of cell biology such as shape control, differentiation, division, polarity or motility (13) (14) (15) (16) (17) (18) (19) (20) (21) . On the other hand, cell microarrays can be applied to a wide range of assays in drug screening, toxicology, stem cell research. The common point of all these studies is the production of micropatterns of various shapes and dimensions along which, adherent cells are immobilized in a deterministic way (22) (23) (24) (25) (26) . 
Materials Reagents
All the solutions were prepared using milliQ water (sensitivity of 18.2 MΩ-cm at 25°C) and solvents (acetone, ethanol and isopropanol) were of analytical grade. background is also reported.
. Fabrication of the SU-8 photoresist master
This step is the starting point of the fabrication of the micro-structured PDMS stamp.
It requires microfabrication facilities. All the steps are illustrated in Figure 2 . 7. Gently peel off the reticulated-micro-structured-PDMS magnetic stamp just before protein inking. 
. Microcontact printing of extra cellular matrix (ECM) proteins

Notes Silicon master fabrication
• For UV insolation, we recommend to use the vacuum contact.
• An alternative for mask fabrication is the internet based mask supplier: JD Photo Data (www.jdphoto.co.uk)
Magnetic stamp fabrication
• The prepolymer PDMS solution could be stored at -20°C for 3 months. Before using it, wait until the mixture returns to room temperature.
• It is possible to use a razor blade to cut the PDMS stamps. Do not use the razor blade when the stamp is in contact with the master. First, unmold it from the master and then cut the stamp at the desired dimensions.
ECM protein printing and antifouling
• In order to reduce the time between plasma activation and printing, it is recommended to launch the InnoStamp40 protocol before the plasma activation. It will be stopped at the drawer opening command. The
InnoStamp40 will wait the activated glass slide, the stamp and the ink.
• The antifouling step can be made into droplets in order to reduce the volume of expensive PLL-g-PEG. To this aim, place of droplet of PLL-g-PEG onto the microcontact printed area on the glass slide. Chambers could also be cut into a thin (1 mm) reticulated PDMS film. After applying them around the adhesive micro-contact printed area a droplet of PLL-g-PEG is deposited on the adhesive area. Antifouling incubation should be done with a minimal volume of 150 µL for a PDMS chamber of 1.5 cm*1.5 cm.
• Do not touch the surface with the pipette tip during incubation, it could damage the patterned surface.
• After antifouling incubation, remove the PDMS chamber before rinsing and drying active adhesive surface.
• When using formalin solution, use nitrile gloves and manipulate under hood.
All the consumables used during the formalin step (gloves, pipette tips, petri dish, …) should be covered before throwing them away.
• A PDMS chamber could be used to limit the volume of cell solution used for the seeding. Before use, the PDMS chamber should be cleaned by dipping in ethanol, then in sterilized milliQ water (10 min) before drying them under a stream of nitrogen.
Results
The InnoStamp 40 microcontact printer allows an automation of the full microcontact printing process, a precise control of the pressure applied during the printing step and a high reproducibility of the microcontact printing process. As shown in Figure 4 , a large printed area of fluorescent Cy5-streptavidin could be produced as a first proof of concept of the automated printing protocol.
Adhesive microarrays of ECM protein were then produced according to the different steps depicted in Figure 1 and following the layout of Figure 3 . Four different shapes of micro-patterns with five different sizes (from 10 µm to 50 µm) using four gaps (from 10 µm to 100 µm) were printed on activated glass slides. An anti-fouling treatment using PLL-g-PEG was then applied, followed by the seeding of PC3-GFP cancer cell on fibronectin microarrays, rinsing and dehydration. As shown in Figure 5 , the cells were selectively immobilized on the fibronectin patterns. The quantification of the cell immobilization selectivity, calculated as the number of cells counted inside the printed patterns divided by the number of cells counted in the PLL-g-PEG surface, indicates that, for all shapes, more than 75% of the cells are specifically attached to the fibronectin patterns (Table 1) . For triangle, the selectivity is the lowest and it can be observed that the highest is the spatial confinement produced by the patterns, the lowest is the selectivity.
Finally, a cell microarray can be produced after fibronectin patterning, anti-fouling treatment and seeding of PC3-GFP cells. As shown in Figure 6 , more than 95% of the cells have adhered on the fibronectin patterns whatever the pattern size and pitch. 
